DNA methylation and oncogene expression in methapyrilene-induced rat liver tumors and in treated hepatocytes in culture.
Continued exposure of rats to carcinogenic doses of methapyrilene (MP) leads to elevated levels of 5-methyl-deoxycytidine (5MC) in liver DNA. Since gene expression often correlates with DNA methylation, we investigated these parameters in the MP-induced hepatocellular carcinomas of Fischer 344 rats. DNA was hypermethylated in liver tissue surrounding the tumors relative to liver tissue of untreated controls of the same age, while tumor DNA was not; DNA methylation declined to normal levels when MP treatment ceased. Gene expression analysis showed measurable levels of mRNA for c-Ki-ras, erb-B, erb-B2, hck, src, lyn, vav, trk, raf-1, l-myc, c-jun, c-yes, c-myc, c-abl, and p53. No significant differences in expression for these and other oncogenes were seen between tumors and surrounding livers, although erb-B2 and vav showed visible decreases compared with normal liver. Hypermethylation of DNA and expression of these oncogenes in MP-treated tissues were not correlated. Levels of mRNA for the same genes in MP-treated hepatocytes in culture were similar to in vivo levels; analysis of DNA synthesis levels showed that this gene expression pattern occurred in the absence of proliferation bursts or toxicity in these cells, thus suggesting that treatment in vivo may produce the same results.